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The derived unite commonly used in 

electric circuit theory. 

Quantity Unit Symbol 

Electric charge Coulomb C 

Electric potential Volt V 

Resistance Ohm Ω 

Conductance Simens S 

Inductance Henry H 

Capacitance Farad F 

Frequency Hertz Hz 

Power Watt W 

Magnetic flux Weber Wb 

Magnetic flux density Tesla T 

Force Newton N 

Energy, work Joule J 



 
 

Greek letters used as symbols 

α Alpha λ Lambda 
β Beta µ MU 
∆(δ) Delta π Pi 
ε Epsilon ρ Rho 
η Eta σ (Σ) Sigma 
Ө theta   

 

Definition 

Ohm: It is the unit of resistance, defined as:                                   

The resistance which permits a current of (1A) to flow 

when a potential difference of (1V) is applied to the 

resistance. 

Volt: It is the unit of e.m.f and potential difference, 

defined as: The potential difference between two points 

on a conductor carrying a constant current of (1A) when 

the power dissipated between these points is (1W). 

Ampere: It is the unit of electric current, defined as:     

That current when flowing in two long parallel conductors 

1 meter apart exerts a force of 2 × 10−7 newton per 

meter on each conductor. 

 



 
 

Electric circuit components 

Electric circuit: - Any closed path maintains the flow 

of electric current. 
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Ohm's Law:- 

The ratio of potential difference (V) between any two points on a 

conductor to the current (I) flowing between them is a constant, 

provided temperature does not change. 

𝑉

𝐼
= 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 →  

𝑉

𝐼
= 𝑅 

∴ 𝐼 ∝ 𝑉 → 𝑉 = 𝐼𝑅 

This implies a liner relationship. 
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 𝑉 = 𝐼. 𝑅 , 𝐼 =
𝑉

𝑅
  , 𝑅 =

𝑉

𝐼
 

* Power (P) is the time rate of doing work. 

Power (P) =Voltage × current [Watt] 

𝑃 = 𝑉. 𝐼 

𝑃 = 𝐼2. 𝑅 

𝑃 =
𝑉2

𝑅
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EX1: In the circuit shown below, find the value of resistance 

required to maintain a current of (2A) in the circuit. 

Solution:  

Using ohm's law; 

𝑉 = 𝐼. 𝑅 → 𝑅 =
𝑉

𝐼
 20V  

∴ 𝑅 =
20𝑉

2𝐴
= 10Ω 

EX2: In the circuit shown below if the power dissipated in the 

resistor was (10W), find the value of resistance and the circuit 

e.m.f (volts).  

Solution:            P = E. I 2A 

= 𝑉. 𝐼 → 𝑉 =
𝑃

𝐼
=

10𝑊

2𝐴
= 5Ω E 

𝑢𝑠𝑖𝑛𝑔 𝑜ℎ𝑚′𝑠𝑙𝑎𝑤; 𝑅 =
𝑉

𝐼
=

5

2
= 2.5Ω 

H.W: If the voltage across the resistance is (20mV), find the 

value of current and the power delivered from the battery.  
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Resistance of conductors      مقاومة الموصلات 

It is a measure of the opposition offered by a conductor to the 

flow of electric current. 

The resistance of conductor depends on the following factors:- 

 It varies directly as length 'L' ….. R∝L 

 It varies in inversely as cross sectional area ….  R ∝ 
1

𝐴
 

 It depends on nature of material denoted by(ρ) specific 

resistance or resistivity. 

 It also depends on temperature of conductors 

∴ we can relate the resistance to the first three factors by 

the following relationship:- 

𝑅 = ρ.
𝐿
𝐴

 

Where R: resistance in Ω 

             ρ : specific resistance in [Ω.m] 

             L: length of conductors in [m] 

             A: cross – sectional area in [𝑚2] 

Specific resistance (resistivity) :It is the resistance 

between the opposite faces of meter cube of material. 

𝑠𝑖𝑛𝑐𝑒 𝑅 = 𝜌.
𝐿

𝐴
[Ω]  

∴ 𝜌 =
𝑅. 𝐴

𝐿
 [Ω. 𝑚] 

 



 
 

Resistivity of some conductors and insulators of 20 ℃ 

Material Ρ(Ω.m) × 𝟏𝟎−𝟖 Material Ρ(Ω.m) × 𝟏𝟎−𝟖 

Silver 1.62 nichrom 108 

Copper 1.72 Bakelite 1010 

Gold 2.40 Glass 1012 

Aluminum 2.83 Mica 1015 

Tungsten 5.48 Rubber 1016 

Brass 8 Shellac 1014 

Platinum 10   
 

EX: The resistance of a conductor 1𝑚𝑚2 in cross-sectional area 

and 20m long is 0.346Ω .Determine the specific resistance of the 

conducting material.  

Solution: 𝐴 = 1𝑚𝑚2 = 1 × 10−6𝑚2 

                   𝐿 = 20 𝑚 

                   R=0.346Ω 

∴ 𝑅 =  𝜌.
𝐿

𝐴
 → 𝜌 =

𝑅. 𝐴

𝐿
=

0.345 × 10−6

20
 

∴ 𝜌 = 1.73 × 10−8[Ω. 𝑚] 

EX: calculate the resistance per meter length of Aluminum wire 

5mm in diameter. Given that 𝜌𝑎𝑙 = 2.83 × 10−8 

Sol: 𝐴 =
𝜋 𝐷2

4
=

𝜋×(5×10−3)
2

4
 

         =6.25π× 10−6𝑚2 

𝑅 =  𝜌.
𝐿

𝐴
=

2.83 × 10−8 × 1𝑚

6.25π × 10−6𝑚2
= 1.44 × 10−3[Ω] 

 



 
 

Temperature coefficient of resistance 
 

The resistance of all pure metals increases with increase of 

temperature, whereas the resistance of carbon, electrolytes and 

insulating materials decreases with increase of temperature, certain 

alloys, such as manganin  , shown practically no change of 

resistance for considerable variation of temperature. The ratio of 

change of resistance per degree change of temperature to the 

resistance at some   definite   temperature, adopted as standard, is 

termed the temperature coefficient of resistance and is represented 

by the Greek letter (⍺). 

*In general if a material having a resistance (𝑅°) at (0℃)has a 

resistance (𝑅1) at (𝑡1) and (𝑅2) at (𝑡2) and if(𝛼°) is the temperature 

coefficient of resistance at 0℃ 

𝑅1 = 𝑅°(1 + 𝛼°𝑡1)     𝑎𝑛𝑑    𝑅2 = 𝑅°(1 + 𝛼°𝑡2)    
 
𝑅1

𝑅2
=

1 + 𝛼°𝑡1

1 + 𝛼°𝑡2
 

 

*It is often the practice to assume the standard temperature to be 

(20℃), this involve using a different value for the temperature 

coefficient.  

For material having resistance (𝑅20) at (20℃) and temperature 

coefficient of resistance (𝛼20) at (20℃) the resistance (𝑅𝑡)at 

temperature (t) is given by. 

𝑅𝑡 = 𝑅20(1 + 𝛼°(𝑡 − 20)) 
 

 

 

 

 

 

 



 
 

 



 
 

 

 

 



 
 

 


